Hydrophobic calcium channel ligands: methodical problems and their solution.
Niguldipine is a 1,4-dihydropyridine derivative that combines L-type Ca2+ channel-blocking effects and alpha 1-adrenolytic activity within a single molecule, exemplifying a novel approach in the treatment of hypertension. As niguldipine is a very hydrophobic compound, it (1) readily adsorbs to surfaces of the plastic-ware often used in radioligand binding assays and (2) partitions into the hydrophobic membrane compartments. Both phenomena decrease the actual free drug concentration in radioligand-binding assays and lead to gross underestimation of the affinity of niguldipine (and other hydrophobic ligands) for the 1,4-dihydropyridine binding domain of the L-type Ca2+ channel or for alpha 1A adrenoceptors, respectively. Partitioning of the hydrophobic molecules into the membrane phase leads to a dependence of the Ki value on "total receptor" concentration despite mathematic corrections of the experimentally determined IC50 values. The Ki dependence was mimicked by adding denatured membranes (devoid of high-affinity receptor-binding activity) to native membrane preparations. Loss to pipet tips and tubes was avoided by a special dilution protocol. Partitioning into the hydrophobic membrane compartments needed more elaborate correction procedures.